Introduction
The onset of HIV/AIDS epidemics in West Africa began in 1985 with reported cases in Cote d'Ivoir, Benin, and Mali, Niger Burkina Faso, Ghana, Cameroon Senegal and Liberia, followed in 1986 by Sierra Leone, Togo and Nigeria in 1987: Mauritania in 1988, while the Gambia, Guinea Bissau and Guinea in 1989 and finally, Cape Verde in 1990. Recent data on the spread of HIV/AIDS in the world indicate that the number of people suffering from the disease has been on the increase since the mid 1990s with the global figure of the pandemic in 2005 put at 40.2 million infected people, out of which 2.4 million deaths had been recorded. Sub-Saharan Africa with less than 11 percent of the world's population has more than 60 percent of all HIV infected people. At the country level, Botswana, South Africa, Swaziland and Lesotho recorded 37 percent, 29.5 percent, 56 percent and 27 percent respectively of the pregnant women infected in 2005. 1 In 2007, Nigeria recorded 3.6 million HIV victims, 310,000 deaths from HIV/AIDS and 2.5 percent adult prevalence. In the same vein, Cameroon had 100,000 cases of HIV/AIDS, 82,000 deaths and 15.9 percent adult prevalence. 2 A number of factors are said to have led to this increase, ranging from economic, sociocultural to epidemiological factors. The main economic variables are poverty, gender and income inequality and the extent of labour migration. Poverty, gender and income inequality make societies more vulnerable to HIV. Women are more vulnerable to HIV infection than their male counterparts in developing countries due to some socio-economical, cultural, and biological reasons. Unequal regional development among countries, as well as, within countries can induce labour migration to urban areas or other countries. The resultant concentration of single men in urban areas, border towns or project sites is generally accompanied by a parallel increase in commercial and casual sex, with a concomitant rise in the risk of HIV infection. The socio-cultural variables include the type of sexual relations, religious belief, the structure of the societies and violent conflicts, e.g. war. For instance, the type of sexual relations is important because it affects the relative spread of HIV among men and women. In Africa, HIV is mainly spread through heterosexual relations. The epidemiological variables include cofactors that increase the risk of sexual contacts resulting in HIV infection. The most important cofactor is ulcerative sexually transmitted diseases, such as syphilis and chlamydia infection. The ulcer provides a portal of entry for HIV. Other sources include the re-use of contaminated syringes by injecting drug users, infection via birth or nursing from mother to child, re-use of contaminated needles in medical settings, and transfusions of contaminated blood or blood products. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] With this prevalence and the assumption that each HIV/AIDS case directly influences the lives of at least four other individuals, the disease is affecting a total of more than 150 million people. Sub-Saharan Africa is the region most affected. More important is the fact that most, if not all, of the 25 million people in subSaharan Africa who are living with HIV/AIDS will have died by the year 2020, in addition to the 13.7 million Africans already claimed by the epidemic. By implication there will be increase in morbidity and mortality rates. The rise in morbidity has three immediate effects: reduction in labour productivity; increase in health care spending; and reduction in savings. On the other hand, the gradual rise in mortality rates caused by AIDS will have two important demographic aspects with macroeconomic consequences. First, there will be a slower population growth rate, which will result in a smaller population at a future date. Second, a rising number of deaths from AIDS will shift the age structure of the population toward the younger age cohorts. [13] [14] [15] [16] [17] [18] [19] [20] [21] Drawn from the above, it would be realized that HIV/AIDS epidemic has created enough consequences on economic, social, public health as well as human resources sector to warrant a cost evaluation especially as may affect each country within the sub-Saharan Africa. Life expectancy could be drastically reduced (quality life years lost), high infant mortality could reduce survival gains. By implication, the cost to individual region may not be informed by the prevalent rate, but rather by the economic strength of such a region. Most of the affected sub-Saharan Africa countries face dual challenges of lowering HIV prevalence (which can happen only over many years) and coping with the impact of existing high prevalence on the health system and society. Their domestic budgetary resources to accomplish this are quite limited.
In view of the above, the objective of this study is to investigate into the economic consequences of the prevalence of HIV/AIDS on the economy of each of the countries of the sub-Saharan Africa. The rest of the paper is divided into three parts: Materials and Methods section presents the data and methods of analysis, Results and Discussion section presents and discusses the results, while Conclusions section recommends intervention mechanisms.
Materials and Methods

Data
The data used for this study are based on the number of adults between the ages 15 and 49 years that are living with HIV/AIDS, the total population in each country selected for the study and the countries' per capita income in US$. In the course of evaluating the prevalence of HIV/AIDS in sub-Saharan Africa, a set of cross-country data drawn from 35 countries in the sub-region (for the period 2005) was used. The data were sourced from the several publications. [22] [23] [24] 
Methods
In order to attain the objective of this study, simple descriptive method of analysis was employed. Several descriptive methods had been employed in several other studies. 25, 26 However, since HIV/AIDS deaths entail substantial disability before death, disability adjusted life years (DALYs) was also adopted for this study. 25 This DALYs measures the impact of diseases than when considered as a share of total deaths.
Thus, DALYs is postulated as:
where: DALYs i = disability adjusted life years in each country; Dd i = those who may die but the extent of disability before death in each country; Ao i = the average age of onset in each country; Ad i = the average age of death in each country. However the number of days or time between the incubation or asymptomatic period and the full blown period when incapacitation is expected cannot be fixed, but available literature suggests that it might be as short as 5 years among the poorest people in the poorest countries and as long as 19 years in the rich countries, thus on the average, incapacitation can be placed at 12 years. 27, 28 Furthermore, it has been shown that the average age of onset for HIV/AIDS ranges between ages 15 and 49 years, which can also be placed at 32 years. Furthermore, assume that, the average age of death is asymptomatic period plus the full blown period, for example, if HIV is contracted at age 21 years, and the average It means that an individual person that is HIV/AIDS infected is expected to lose the above number of days to incapacitation. A general formula for the quantity of DALYs i lost to incapacitation by a whole country become:
where: N i is the total number of infected people in a county. Estimating the cost of HIV/AIDS treatment to a country involves, using the general rule as established by some researchers. 26 Accordingly, each case costs 2.7 times the per capita gross national income (GNI) of each country. To get the total financial cost (TFC i ) to a country therefore:
where: TFC i = total financial cost per country; GNI i = Gross National Income per country; Pc i = total population of the country; N i = total number of affected individual per country.
Note that the financial cost of death from HIV/AIDS to any country was not calculated because data on this could not be found.
Results and Discussion
The result of the evaluation of the prevalence of HIV/AIDS in sub-Saharan Africa is presented in Table 1 below. As indicated in the table, Botswana, Zimbabwe and Swaziland in the Southern Africa present the highest scenario of HIV epidemics, with 37.3, 33.7 and 33.4 percent of their ages 15-49 populations respectively. This is closely followed by Lesotho and Namibia with 28.9 and 22.5 percent of their ages 15-49 population respectively. The effects of these proportions become alarming when transformed into DALYs and the sum of money lost to HIV. For example, Botswana presents 746,000 HIV infected persons in 2003, amounting to 2722.9 DALYs per year per 100,000 persons and $555,822.8 million. This translates to a loss of $1.68 billion on treatment for the whole patients. This forms 12.04 percent of her $14 billion GNI for the year, and can pay the country's debt service at 0.7 percent of the GNI in 7.2 times.
Comparing the above analysis with a country with low GNI and high prevalence of HIV, many development variables would have eluded such a country, for instance Malawi with $1.8 billion, Mauritania with $1.1 billion and Swaziland with $1.2 billion annual GNI respectively. It implies that Malawi with $14 per capita health expenditure can afford higher per capita health expenditure towards better health outcome without the HIV/AIDS infected persons.
The above does not describe a nation as having an edge, but rather, the effect of HIV differs from one country to the other in terms of financial strength. For example only 1.6 percent of the total age 15-49 years of Gambia's population was reported to have been infected by HIV, yet it costs the country 1262.4 DALYs/100,000 or 5.7 percent of her annual GNI per 100,000. However, the cost of treatment of these lots amount to 54.11 percent of the country's GNI. This by comparison takes care of the health expenditure at 7.3 percent in about 8 times assuming constancy and consistency.
Furthermore, the cost of HIV infection to any nation can be so devastating. Except very few countries like Senegal, Angola, Ethiopia and Congo Democratic Republic, most countries loose not less than 3 percent of their National Income to HIV/AIDS treatment, while some even loose as high as 30 to 40 percent of their GNI. For example, Namibia, Mozambique and Cameroon loose 36, 35 and 31.99 percent of their GNI to HIV/AIDS treatment for the year in question respectively. A further look at the DALYs lost revealed that Namibia looses $2,740,986 to incapacitation. Where these are viable, development can be attained.
However, an outlier is found in Lesotho with 28.9 percent of her ages 15-49 years of her population infected with HIV/AIDS. With only $6.0 billion GNI, and 578,000 people infected, this amounts to a loss of 3040.3 DALYs/100,000 or $9.4 million and a whooping sum of $4.8 billion for treatment or 80.63 percent of her annual GNI. Generally, some of the implications of this finding are that; funds that are supposed to go for other social development programmes are threatened by diversion towards HIV/AIDS remedy and many actively young ages are eliminated due to the effect of HIV/AIDS. Close to the above is the loss of productive time by the person affected and those relatives whose contribution spread beyond sympathy; money, labour time, stigma and psychosomatic depression.
Conclusions
It has been found that the cost of treatment of HIV in any sub-Saharan country is colossal
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, to acute illness could be costlier. For example, Senegal with the least HIV prevalence of 0.5 percent of age 15-49 years population incurs $7,290,000 or $7.3 million on treatment, but the lost to DALYs amounts to $1.63 billion/100,000 per year. It has also been found that the lower the income of a nation, the more devastating the effect of HIV on the economy, and as such the more the danger of further susceptibility to economic instability and vulnerability.
Based on the above, treatment of the ailment may be a temporary solution at prolonging the death sentence on the infected, but it is not as economical as eliminating its existence (infection and prevalence). It is however difficult to recommend a blanket solution to the menace of HIV/AIDS to all countries under study because the effect differ from country to country. In view of these differences, countries are expected to tackle the ailment with different strategies relating to the prevalent factor that causes it. In whatever forms the intervention will be made, different countries both as individual nations and as region must pursue long-run anti-prevalence policies. By this conclusion, all factors suspected or found to be causing the infection are therefore recommended to be eliminated through campaign and orientation, decrees and promulgations, legislation, and expansion of socio-infrastructural facilities to reduce urban drift and poverty. In specific terms:
Research and extension programmes should contain an HIV/AIDS education component, and should encourage rural people to consider how they would respond to the menace of the infection. Policies and programmes should go beyond care but prevention. In these wise, behavioural issues such as early marriage (since sexual activity is often highest among unmarried young adults), women economic empowerment, creation and expansion of small-scale institutions and investing more in women's education status are recommended. All the above however depend on the individual country's preference based on socio-economic and cultural exigencies.
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